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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an etching process capable of uniformly actualizing 
(visualizing) a ceramic surface in a uniform configuration. 

SOLUTION: In a thermal etching process for a ceramic, thermal etching is performed in a 
furnace under a controlled atmosphere formed by oxidizing gas to supply chemical potential for 
oxygen of -75 kJ/mol to -125 kJ/mol. A temperature is sharply increased from an initial 
temperature to a holding temperature at a rate of 900° C/h to 1500° C/h in the furnace to 
keep the holding temperature to be 1250° C to 1450° C, and the holding time to be 15 minutes 
to 30 minutes, and then the temperature is decreased to a final temperature. 
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kit, «»S:*tt^lw**LrjB#ttft»*:ff5rt 
Ic4 9 , * y-=v;/£ix*o MM«-#ur*>6SfiEo 
*DjR*ttv\ 5lo3I^r klc4t), Kfit«fi»t5ii 

a*r**. 

[0 0 8 0] 2. SIRffljftai-x^V^Kfl 

ri4, ^fc*r#B«feit//*fcl4»*S:fti-«fls 
« (UOz *fc»4 (U, Pu) Oz ) tCffctr, 20<D 

[oo8i] 2. i. wmmmF 
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% i ^*,^>>y&rrotiit>\z % PYRQX.VT 30 (SSfciSeD 

[0 0 8 2] 4O(0SgtS0^*^gag^ix^f^^^ 
— ^li, §I^T-Lo^l? bfflfeZtitzA \202frt>J&f& 

[oo83] ^-yicht, m»m^ *^>u*mm 
[0 0 8 4] tF<Dis-/ut* titmztizmte* m&) 

If* (Ar + lOvpmOz „ CO2 +10vpmO 
2 ) IC*S»*3»*j£#&, ^^^^oi^^i-^fc^ 

[0 0 8 5] &X(Di&m_t%-]g&&£TfT&j&mte\ * 

k\± tjv x 1-?- -zf(oimmmmz * o x mm * 

[0 0 8 6] ay^JBUftS 

5 cmC0^r^>|C$>5r £ b. (DMlj&ffitz 

[0 0 8 7] «^iSfl[*5J:t^lE^i:v>5«jfe^P > , 
#I&#«M»S*l* 1 0 1/h) . jSF»» 

[0 08 8] 2 . 2 . &¥89F 

^a^fci^iiTc^ia^ (h 2 #ia^o ^^^{l 
&#ia^ (coz #ia^o ot^-eMoxw^it;^ 

K62B£*Lfc NETZSCH STA 429 (fififcffifit) j$*¥«J*PF** 

-^S±^iSAfcJ;^TKitS»i, l 20 0t/hT'fe 
-fflftiW«o»«tt % ±5 

(h 2 ^^iico 2 ) ^«isiaflctt % 101/h 

[0 0 8 9] JFSSli, ^Et$n^ 

[0090] Ttenmw 1 - 5 U02 *msHw#lt 

[0 0 9 1] HS£0iil 
wOmMMc*Jl%Ttt, fb^W^^^^i/^, UO2 <D 
A, B, C<D'<v^<D&n\cMl,xnt>tlZo. Yfc^ft^ 
s^^tt. K^fS (H2O, H2O2, ^<t^H 2 S 
O4) LTfffcJWho 

[0 0 9 2] fls*«*s^:^icj:o.x*ftfc*frfc* 



[0 0 9 3] m»W 2 

wCO^^fCioV>T(i, UO2 (OA, B, C<D'<y?-<D 

[0 0 9 4] Kfll*lR#lfflftT-e-fTteix5ZOJ:5*SI 

mi 



| && CC) 




15 5 0 


3 0 


15 5 0 


6 0 


16 0 0 


15 


16 0 0 


3 0 


16 5 0 


1 5 


16 5 0 


30 



[0 0 9 5] ^V^^y£*Ltz'&'hffim<Oft¥fbm.m 
[0 0 9 6] gtftffcli:, fb^Maiy^V^a^*5V^» 

[0 0 9 7] iot, e»WJC-«{bSixfctt l |i«[J|l* 

— ^cisv^T^ft^w^ft-colliE^SIti-S (B3 

? b<D&$i&mmx-*>z>frhxhz>o se>ic* roa^ 
urn, »sf«{c5tuTa^o/«c, woot:^* 

[0 0 9 8] H»W3 
w^||^0^^C*5V^•Cli. *:^^^CS^V^T, UOz <D% 

v^fT^n^o flfcfbttfflBXl*. ryu=r^fc i o v p 
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[0 0 9 9] «^<cK»»c:*Jit-5akff*#tt, &<o£2 
«2:Ar + 10vpmO. #H«T"C<0 







13 0 0 


6 0 


15 5 0 


3 0 


16 0 0 


3 0 


16 5 0 


1 0 


16 5 0 


3 0 


16 8 0 


5 



[0 10 0] *S&mf3k\£&^Xmbfr1t®%:\±* «*H 

$3 :CO, + 1 0 v 



J&tt, 1 6 5 OttV>pflS^oi S^fflli: V^^««r^ 
Rfl, *S<tt^ 1 6 8 0^£^2^a>O5:#ra<bV^#: 

[oioi] m&x^^&rtzmmnik^XT^i/* 

A>tX % 1 3 0 0— 17 0 O'ClC^^Tfi, - 1 5 0 — 
2 00 kj/moll:btotat6o l/:^ot, 

[0 102] §6ife0i)4 

rolllftWfcfc^-CMu *«9!IcS-5in-c* uoz <om 

[0 10 3] m— <D^&'<5* — S&^^^CD 

«»«fiBj-c*>f?, 3 o^ra«c@s$ttrv>So ® 

1^3] 





( < C) 


JPBE* (at*) 




12 5 0 


1 atn 


13 5 0 


14 5 0 




12 5 0 


1 atn 


13 5 0 


14 5 0 




12 5 0 


1 ata 


13 5 0 


14 5 0 



[0104] COz <b 1 0 v pmWOz ^^#IS^Tr- 
[0 10 5] HSfctfl5 

ttS) i«iBSSii, co 2 ^«fbtt#H«oTr 



[0 10 6] ^^KlItD/b^lc, iesaoEgilcBiU 

fli^$/^>^t, CO2 +10pvmO 2 k^O&it 

[0 10 7] CSBil-BLTOl»WlwJ:or»ScS 
[0 10 8] jHK«H^>3^^>»asnfc?v^Aft« 
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10 10 9] rcD0i]tC:te^TI±, lA, B, C^s^lC 
1 2 5 0, 1 3 5 0, 1 4 50tOxyfy 

[oiio] »&ix^tt*tt&tt« (sfcfcli, JSAteiJ- 
jx-?JiH4 a 5, 6lc?ri£ixX^£o ^y^f? 

[oil i ] $A/<yf : i 3 5 ot:*-eoffl«-e*>ix 
tf «/j«jfiis-«jacftr ^ rfci«4< im^a y*->^ 

Six*. £?K:jUfc»?bft5,, 

[0 112] 12 5 OX^^tf 1 3 5 O'CKCjSltSM^ 

(04) o ^ttSAS, *45xyfy^tft 

v^ri#W»5. r WHLTtt* 1 2 5 0*0 

[0 113] 1 4 50tl^m 'M<it)*ffi-h 

[oii4] roiaa^^v^^y^v^^Hfc^fi.* 

[oii5] iot, i 3 5 ox;& % mfelZfrfr^X < 

[0 l l 6] »B^^ : H5^A«i[SftXttl*Kc:i3 
l^Xli, CO2 irV>9ffi?{bt4#ia^T^^Jt5^^^ 

Siv^Ms, i35or 

[0 117] #C'<??- : (3 6tt, >£Aft&£«ft»a* 



[01 18] Hft0i| 6 

^(D^mm^^xn. ±.&\zm^xtt&&*3-z.btLfr 

MOX 1, MOX 2**fefc6«#*>»RK: 

^ii, 2o(Dgf^fS^ffifflur^ixrco 

[0 1 19] £-mC#>Kl % (HzO, H 2 02, *S 

m&ttt>Mt&iz % ~t-<x<D'&smi!k$:miEib-tz^t 

frXZ Z>&2<Dfc¥^V?->'? (HaO, H2O2, *5<fc 
T^NHhNFz) ^fr*3*l£ 0 

[0120] &^v^>ymt¥<n&\zmtE{t£tLtz&'b 
[0121] Hifctfi 7 

r(o^^tcioV>Tii, mox i % &±xfi s mox 

2<D/<y^O»»l£*tLT. 5%O?K*i:2 6 00vp 
ic^x, 1 6 0 o°C]6:m<oum^Xxji 0-3 0#Pp3 

[0 12 2] &»&ff0k* -t7^V?&W<Dmt£<t\Z 
fc. 

[0123] £R0i| 8 
ro*»«tC*5V^Xtt. *«WICS-51^X, MOX 
1 % *$J:tf. MOX 2<oy<y^K»^S*LT, SMb 

tt. CO2 MOvpm^Oz fctCfc 9&ai£ti&. 31 
^V^fflUMt, 1 3 50^1^$^^^ x^/f 

[0 1 2 4] 2OC0|^^M0X lioi^MOX 2 \C 
HLT»feixfctS*««*Wft«fiEfMs, EI7*5.fctfla 
8tC^£;iaX^<5o rne><OBItt, 1 3 5 0*0* 305) 
r^iv>9*tttC0 2 »BWlT-e*s/^-^^$ixfc2o 

[0 12 5] L*»L&£*&» teAtfe#Wjft3iy^>^ 
[0 12 6] CO2 m^TK^^X^yf-^^^tltt 

mox 1 <D&&mm$a&<om c®« ^ 5 u^pfl(ott:R 

/n-y (Castaing microprobe) ^rffiffl UX, 
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[0 12 7] HSifcitfHl 0tt, .jRxyfi/^SfCja 
v^^bixfcMOX l (Dft^mW&^KZ^lsX^ 

i,x^zm9&£tjmi i ttt&ztiz. 

[0 12 8] 7;\'b-VJ*9im*fo< t£Z\atlX. X 
/^T^i, 5fc^y-i^Xi»^-i^£tt«-r<5 

[0 12 9] io*C, il^^^iy^^^X^^ib. J: V 
(£8S<^«« (-^Ky^^) iitRLt, :7Vuh = £^ 
i^SS^M® CRS^f* (parent mixture) ) «£ 

[0 13 0] ^ia^co 2 *ffl«T-C«>»ftttl» 
[0 1 3 1] MOXl^LT^^tt^cbttC, #$g9l 

[0 13 2] g£Sfc#J9 
2 OKflsttStffl^OT-COjRaiy^^^O, MOX©» 

[01331 MOX lfc^MOX 2fcV^5Rttfc 
»LT»e>*LfcttA«[a*«o*J|i«, 01 2*5j:tfH 
1 3lC7n$;ftT;^5o iixfe^BUcfev^-Ctt, it^y 
bib* {$mms<o§kW) h<n'&K&\i* 

xnhfrit&&%m<D&m.<D&m*. *jt«x % 
£x*nm<7>BWiX7jkztix^z>o 

[0 13 4] y 4? bUk^vf-^fb 

^x&htiit!&&&<D)mm<Dft&i&&<Dto»& % jt«s 



n*. wwao, co 2 Tx<Dmt{±^y^>^ 

[0135] HUfctfi 1 0 

^<ommm\c^xn. fe&mm&m (philips feg xl 
30 &ft®&mmm t^=^+ 1 o v 

pmoz i:v^9^^^:^#la^T^w^^v^x i 6 5 ccr-3 

*5V^"C 1 6 5 Q°CX\ 5ftffi?&=zv7->iy£tltz. £ 
fc, COz +10vpmO2 k^?mt\±&mfxT\C}3 
V^Tl 3 5 0^3 Oftfflt&^V^^yZthlZ, UOz 

[0 13 6] r^ct^^M^iO, r/u=/>#ia^T 
fcrtas^tifc ®14^J:OT1 5) 0 U&>Lfca* 

S£iift:v\ C02 #H«T^*5V>rii, «fc 

xyfy^snr, tr>v—7o>i&fchK ttm*i-mx 

fcSr ktft>frZ> (HI 6) . 
[0137] %R0! 1 1 

r<o*ik«ic*3v^"Ctt, Il(?inift*/iB[«ll (a.f.m. n 

anoscope 2 (Sftffiflt) ) Srffifflbr, UO2 t£*tLT 

[0 1 3 8] HI 7tt, £Jl«9o*fl[»«a8«raEB-r*fc 
T/u=t>9M9iT (^B77^a) *5£tfCO 
2 #ffl^T (^o77^b) fcfcV^TjfcMfcKfcfbS 

CO2 SHSCT^fcv^T^y^v^StifcKftOtt 

tHLtassfttftiifcttitot, se£ (p> , « 

(L) % *5J:^ (H) (0-tK-fixJCioV>T*#* 

[*4] 
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M4 : m^m^>mmm\zi:^xm^^H±^ 









ft'hfi(n m ) • 


1 0 v p m O * 


2 — 10 


0 . 2-1 


7—18 


co« + 

1 0 v p m O t 


1 - 3 


0 . 5 — 0.9 


13-19 



• 1 Offl^)^fife|SLo 

[0 13 9] Lt^ot, «»<Dtt#«i£<0#^ ^ - 

[0140] o£ 9 . Ar + lOvp m0 2 SSIS^T 

(£/ci*h 2 #is^t) i-^v^r^ffi^^nfc, uo 2 

[0141] ^JB«<DB8»t U-C, »/h«5to* 

[0 14 2] rixtC5tLT, COz +10v pm0 2 # 

So 

[®®^ffi*/^^] 

[0 1] JRW^WSEYbSJxfc, tt»ttfffc*$it«^yu 

[02] {t¥mzmtE{kZfrit % uo 2 <o%k^v^ 

[0 3 ] t&t&Hi ^i^TT- 1 6 5 ortCib^T 1 5 
^[^/cotgix^^y^^ixfc^ UOz (OlA^y 

[0 4] it^tft^y^^?<omz&\i^T%t>fr1t (- 
£0USD , *>J;0^ COz MOv pm0 2 hcoU&JJ 
X*t*\Z}3rtZ 1 2 5 0^. 1 3 5 01C, fcj;^ 145 

ot:<o^n^ntciov^T<^^y^^^s^s^c^ol,^ 

(^ti^ix, gi>i&«L 3^ fei:^ 

[05] i4^^77TJ)ot, fk^Waty^^ 
^<0&K:fc^T^fc;h,*: (-£SU&) , *>J:u< % C 0 2 
irlOvpmOz bcDm&XxtpiC&rtZ 1 3 5 0*0*5 
4 5 0 < CO-tix^n^ioV>T<D^3iy^>'^f^ 



% UOz ^B^2/f«?gfiM^lT^ 

[06] B4*Jit;ia5i:Bi:^77-e*>ot, rt^ 

^^^^•^^co^lc^VNT^btLfc. COz £ 

1 0 v pmOz ib^^^^^tC^tt^ 1 4 5 O'CGOIft 

^*^^*f£©«l£:m*T»&nfc. UOz <o»c< 
[0 7] COz aOvpmOz i:<7)I^^tlcfc 

[08] COz tlOvpmOz ir^^^^/^^^^ 

v^ti 3 5 o*c-e3 oftmzt>tz*&^y^i/y<omz 

*3^X'&bfl1Z y IMOX l'<y9-a>WFM>%i¥'f * 

[0 9] 0 8 <D%^ *—i?lZtt&~j-Z> — 
XZ>Zo 

[010] COz AOvpmOz k<D&&tfX*t*\£ 
*5V>T 1 3 5 0tt3 0&m\CiitlZ>1&^v?'^y<D'& 

^c^dV^T#^i^fc, SMOX P<!i/f©Wf©X¥>f 
[0ii] 0io <n%^ * —iStzttfc'fZ xB-C * 

[01 2] 14-06^1:^77X^0^ {fc3*ft 
^^^>^^^^v>r^bixfc, *Sj:TA COz tl 
OvpmOz fc^fi^tfX'tMcSstta 1 3 5 0^-03 0 

^mz^tc^m^y^^^m^mc^xnhixt^. 

SMOX 1 '<v?cO&ft<D&&£m&&&7jkLX^ 

[01 3] 01 2^i:^77f*)ot, i**««SM 
OX 2^y^T-fc5^t§aLTV^ c 

[014] ArMOvpraOz t <D&&tfX<t>\Z& 
V^Tl 6 5 OX:X^y^>^^ntimAy<-/^ (U 

oz) owtotw^-tf (m^m^M) -cfcot, 

[015] 01 4lc^i-Ka^K^te^U^t>^-C 
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[13 16] COz i:10vpmO2 k<D&&#X*\Z 
ifcV^Tl 3 5 Ottxyfy^JtifclA^y^fi 

[017] A r £ 1 0 v pm0 2 ^jg^t 
P77^^a) *5«fct/C02 MOvpmOz ^^S^ 



UOz {CgaL-CO, ?ux=>-y> (AF 

H 

p 





[H2] 




X2 
0. 



fVo) 



[05] 



A 

< io 



135 



46 

a 

4 



fVo) 



[0 6] 




OA 



4 J \ 

1 To 



(/>-) 
1SS 
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[133] [08] 
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[0 9) 



(17) 



1 1-231085 



[010] 




(18) 



#M¥l 1-231085 



[Hill] 
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l\m i 4 ] 
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[016] 




(72)^^^ 77^yy«^nw 

-7 =7 is* - 13650 • *<<y>vtf - — 

hy 

(72)^^# * w-^.^r- 

77^ • 04100 • vy^^ • ^Vt- 
X - r/U . y >;/ - 474 



(72)^P^# S Vx/U • n^^yu 

7 ^ • 14610 • ^rov • y a. • K*- 
7 • $ y h • 44 

(72)f£fpj# /^^^y a y 

77 >^ • 13100 • • • i/ r 

• 7 • K !> — yi^ • • is 

(72)^^# * K • 7*—*\> 

77^^ * 84800 • y—~=L • y a • K 



